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tiVH^] 7l#-g- }r.#X|7)^ ^HJj^ ^^*Vcf ^fl #7] tiV^^l 7l*3|. ^7l^ 

^Hf ^-§- 51-7] #71 nfl^Sl»ol AVH f sl^l^A^lJl tiHelo!^ ^o_JL 

*\)Z)o]^^ ^ ^Cf. o)sL^ #71 allelolnl-^^^ >£ 7 1 7^0.^^^ & 
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^tt^I :£*f ^ ^z. ^ u o v ^{A Ferroelectric memory device and a method of 

forming the same} 
[51^3 ##tr -i^] 

£ l£r ^2fl7l#o11 4^ ^lS-el =£*r3 7fl^^<y t}^£f M-E^tf. 

£ 2^ ^2fl7l#^l 4^ 7 0 VO-^^|] »l|£2j 7fl^^<?l #^51«- M"E}-^t}. 

£ 4a tfl^l £ 4d^ £ 33 nfls.e] o.S H>Ss>fe «o v ^^r 

51 6£- 51 3^ -*hfl*IH ^^r^^-i: 3 *l*8*H 7 <Hr€*ll 4i^f3 

7fl^°J ^5L# 

51 7£ ^3 ^Al^ofl 4§ v\)3-Z\ ±y}£] 7fl^°] #^51-1- M-E}- 

51 8a 51 8d^r 51 73 #-fr^l *\}3.^ 4i*r» &x}^<L3. ^ * r fe M-Efifl 

^-^^511-ol cf. 
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7flB*^o] M-^^tf. 

<12> #$-^) Dfl £& ) ^Mr^l^ ^(Polarization) °l-§-^-. ^3 

31*11 iM-*^ tr ^ff-Tr *>i4^1 <^M1^ H^^]^B-1 (access transistor) ^ 3Hr#*fl 

^-8- -fr^^S ^r-§-*>b *>M-^ 3fl a] El (cell capacitor)^- ^^^cf. 

<13> S. l£r ^^7}^d\] V^M. 7£°-#z)] v\)S.^ ±_7]-9] 7^*\<£ M-Bf^Cf. 

<14> ^ loj # o.^^ t§A£-5}^ ^Cf. ti>£^ 7^(1) # 

°fl 7flolE^^-s.(n]£Al)^- *§s§K}51 ^7] TflojH^i^-* ^o]^ ^1^(1)^1 ^^/JELEfl 

<?] ^^(DlSA])^. ^tr^f. ^"71 i^L^/= ^ ^-7] 7l)olH^i^-l-^: m^^- f^^M 
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^Sl^Vs)-^ ^^^Cf. ^^^^(3)4- ^E^^H ^7} «>£^ 7)^(1) 

2} J=eflo} <3<*j^r ^#Al7l^ ^*»«- ^ ^ §V Jl #7] JE^iLS. *fl*^(5) 

(9) tfJ^q-ej-g- ^#*>^ sflB^^H ^Hf^(ii)* ^tr^f. 

#o] £]^l^o> £ A 0 V 7 j #^^nV(3)4 ^71 ^-^-^^-(7) A>o]^ ^-g-ojSfl 

^lJl -&*H^(EH ^ v ^€^. 5&tr #7] 7^^^^1.(9)01 3fl5.ti.i7>ol S ^ S 

(perovskite structure)* ^&f>}7] ^sfl o^ig ^J^g- ^1^- nfl , # 7 ] 

^-€-(3, 9)7is>i tiv-g-o] ^oiq-A-i ^-71 7j-^^^^-( 9 )o] sl-oi s s S s (pyrochlor e)AV_o S 

Til Si ^ ojo^ ^ 014. ol^ *d-o.5L iLolc(V)* ^ ^A°l uflss] ^ 

olS « 0 M*l-7l rfltr 1 ?!^- f-^-a^Ji Tfl 10-0195262^1 >H 7lH^ #-fh3lai| nfls. 

el i7> ^ zl *§^#^ £ 2# =|N&*H -g^*>7}3. ^4. 

£ 21- 5. 1^1 Dfl ^3-^(5)01 ^-71 tiV£^l 7l^(l)2| ^ Aj-ofl El Bj- 
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* *^o.3. #7l i^^3}-^(6)^ ^ g #7l n)l#^lM(5)^- ^£^.^71 

S^f ^(7)* ^#*}JI ^^Ol ^^^)B]-(9) ^ #-^^-(11)* ZLBluj-, £ 221 

^ ZL ^ #7l i^^^(6)ol nfl#€"^(5)^ ^#^°fl 3flEi^£)7H 

(mis-alignment HI ^W, #7} *Hf*l^-(7)4 #7l f^Sig^OW ^§ ^ SUl, SE*b 

<18> £ 7l#3 4^1^ #7l «^ ^ fl^ ^-H-^^l 

<19> Oj-SH, #7l 71^^ -BM1» iH^l fl^r £ ^ofl #-fr*l*(| nflS.^ ^7>^ 

£*fl 7}®, #7l tiVi^l 71 ^ ^#Al7l^ ^l*Rf ^>^1S. 3#£ ^Hl^ ^ 

11^^, #7l ^*fl #71 *V£31 7|^4 ^7l^]±S. ^*Rr nfl# , # 7 1 nfls. 

^4 f^S]^ AV 7 ] nfl^^Ul ^^^1 #71 «JJf* <S^r ^B^^, #71 

* #7i ^.j:^^* ii^r #-fr^m, ^ #7i #-B-^^m* m°*i #71 *h^^-4 

#-^^M- ^*1W-. #71 7j-o.^^l pflS.51 ^7H1 91°]^, #71 JS.^^^ 
^1^1-711^ ElBl-^-#^-BV( Ti02 )_o S ol^^^^ 

<20> A o V 7 ] 7J-^^^1 uflSSl i7}^ #7l ^^1- # 7 1 ^^-3.^4 A> 7 | sJ-Jf^Zf A\o] 

°fl 7fl7fl5l^ WflEl^^^* 3 ^Wl^- ^ olcf. Olufl #71 Wllelolo|. sfl^ TiN> XiAIN, 

TiSi x , TiSiN, TaSiN, ^ TaAlN^- i^*>^ Zfi^ *>M-^1 ^l-f^ll 
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#7l *\)3.xi\ 4l*H1 9X*\*\, #7l #^-#^gr «>^*M1^ ^°]5L 27fl^ #71 

^^^•1-4 ^Alofl ^^t}. # 7 } ^-ft-^Sfl vl2.rH ±^ # 7 ] 7j-^-^^^4 # 7 1 #«-^ 
^ S^r # J f^?i ; i<£^\ g #71 #-f#^«a^* ^f-«H #71 #^-^4 &7}Z$SL3. 
^*Rr €2fl°lH2}-«?] (Plate line)# b) ^ 5M. #7l #-fr#*tf nflae) 4i 

#71 #^f#?_>^^^- #^1 iH^el-^1 (Strip line), ^ #7l iJE^eKl* £fe # J f^ 

^Tj-^^Kg- ^Wl^ ^ ojon} o]nfl # 7 1 ^^olH^ol^ # 7 ] ^#t^|^B[3f #7l 

#-^#^^^^-# *HI|3. 4-f-^H #71 #-^€^-4 ^l^is ^ $X^. 

#7l #-fr^l ^*Kr tf-g-21 «V^^ ol-g-^H «§#€ <r 5fl*=K #71 #^ofl 4 

= ^7-1 tiV£^l 7lf #6)1 #7V^<aE]- ^ Jijl^^-nl-o, ^^^Vcf. #71 

^ #71 f^<3^-g: SflEl^^ #71 «V£^1 71^ ^#^171^ ^^Cf. #71 3. 

^* <LH #7l 71^ ^7]^ 3#*Kr *fl#€-^ ^ #7l ^e»4 

f^^i #71 nfl ^-s. en ^r 1 ^ #71 93^9 SB^^M- ^#tbtf. # 

71 ^ #71 #-R-^i^m-i- #71 #4r#*im-g: 
SAf] #71 *>Jf^4 #^^M: ^^^cf. 

#71 #^1 $1^1, #71 ^H^^hg; ^^^>7l ^ofl, #71 nH^-SEflo} #«. # el^^Al 

7lJI, yflElol^ 2}#3H #71 g^-fr ^ #71 nH§^^ol Sl^li^ -g; *fl-f JL , #7l 

aflsl<H^l cflfjfl ^-g- ^l^o} #71 JUL 3 3" ^M" ic#Al7]^ ^AHl #7] 

#71 BHl^Sl #ofl aflslolDV^Ei^- + o^. 

#71 ^^Hl &<H>H , #71 #^f^q-^ 3 ^51 27fl£l #71 ^^M^ ^ 

*H ^351^- *S#€ ^ il^-. ^ ^^JAS #7l #-^-^^1^4 #7l #Jf#^hg: # 

^#^^8: ^^^Jl, #7l #^-#^<?!^ #71 #^*l^4 ^7|2jO S %4=. 
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*V*r €3MB 5^. #7l #3HBbK1# ^^*>7l *H1 , #7] 

^^HMl A>^©1 ^-g-^l ^ ol£^- ^>7l ^*fl ^5H*1^ ^Jol^. ^Ol 

% H^r 7l^r Aj-ofl olcfZL Oi^£]o^l^ ^O-ofl ZL^J-^ f> ^ 7 ]# ^o\] z\ ^ $ 

^€ 4= ^7li4 Sfe ZLl- A>olofl ^ 3 ^ ^o] 7W1 ^JE ^tj-. 
<26> <^Al<^l 1> 

<27> £ 3-g: «J ^*HH 4€- 7 <Hh^l ^1-S.&1 7H^^<y q-Bl-vfi 

<28> £. 3# ^"2:^, 71^(100) #ofli=. 4^7flS] 7llolH^^-#(^£Al)ol 

^71 ?llolH^# ^H^l i&ESfl 71^(100)^1 ^i/=efl<y <3 (ulJEAl )#o) ^i^r}-. # 
71 ^^3f 3*Hf tilE^ol(nl£Al)ol i?l*lW. ^71 «VE*I1 7l^r(100) ^Hl #7l 

^7flSl 7)|olH^l^ * i^/JEL^o] ^^l;-a- S5L^ *VefliiL #^^^^(110) *J J± 

^^^-^-(120)01 31*1W. ^j-7l iLJ-^aW 120)^8: ElB]-^^>2}-Hl-(Ti02)^-S. oj^^^lc).. 
<29> ^-71 S.s^^-BV(i20) * ^J-7l ^^^(llO)* aV^IS. ^*>H ^"71 al^^ll 7l^r 

(100)^1 =efl<y <3^(*l.£A])-g- in#Al 71 if- 3-^^(125)01 ^A^^t^.. A o V 7 l 3.Efl^( 125 )-|- ^flO. 
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fe- ^-*H ^7} £Leflo] ojo^^)^ ^7]^±S. nfls. ^( 130)0] 

^7} nfl# 3.^(130)2)- ^£]ig*| #7] nfll-€-^ (130)3 3*l*Rr #7l Jii|^ 

(120)* ^ ^€^-(140)^1 tg^sjo] # 7] Spf^(l4) §2 ^"71 

(14)ofl 3*fl gol^l ^ji ^71 HSl^^(120)* ^5.-^ 7^^^^(140)01 3*l*Kn. 

— ^ 3°fl #7l #-fr#SlWl50)-a- go*} #7l *>^-^i^-(140)4 ^*1JE^- ^?i^(160)ol 

Hfl*l£M Ti^AjEil- ol-cf. # 7] ^.«.^^-( i 6 o)o. 27 fl3 ^-71 ^^^-(140)1:4 ^ofl ^ 

A o v 7] Tj-o. ^^^(150) o. PZT[Pb(Zr,Ti)0 3 ], PbTi0 3 , SrTi0 3> BaTi0 3 , PbLaTi0 3> 
(Pb,La)(Zr,Ti)0 3 , BST[ (Ba.Sr )Ti0 3 ] , Ba 4 Ti 3 0i 2 , SrBi 2 Ta 2 0 9 ^ Bi 4 Ti 3 0i 2 ^r ^«l*Rr 

*H+3 #^5. °]-f.o^ ^ av 7] ^^^-(UO) * ^-71 #«^(i 6 0)^ ^ 

^l^-(Ru), ols^Ur), #2fl^^-(Pt), S.#(Rh), _2.^§-(0s), ^^-(Pd), 
if^fl^2l-#(Ru0x), o]e!f.A].^( Ir0x)( * #Efle|^-^ : s|-l-(Pt0 x ),.Sf-a-Sl-#(Rh0x), 

^^(OsOx), ^ ^-2}#^5f#(Pd0x)* ^ y l*>^ ZLf-oflA-] AjHBS^ ^jo] £ 

^-71 ^Sofl &<>H, E^^Sj-^O.S. =Lo^]^ # 7 } Jii^VD| ( 120 )^- #71 Spf^l 
^-(140)43 #^ A oM ^o-^^nl-dso)^ 5fo| S f S HA>A ^T, 

#7l iL^^^5V(120)^- #7l ^^^-( 140)4 A o v 7l #7>^9i5i-( 110)43 31 
(glue layer)3 *H , A oM 7 o V-£ r ;^li3i-(i50)°l #7] 110) 43 2H^*1H ^ 

^3^r ^r-§-* °^]*Rr iLJ^protecting layer)3 <*!^g- ^4 4^ # 7 1 §Hf ^(140) 
^ A oM 7j-^-^^]^(i50)ol #71 #?>^^3-(110)S.^-Ei #7l J±3l3*|-*K120)°1) 3*fl 04.^^ 



33-10 



^ 2003/10/16 



#7] ^ofl &<>H, 4I-7I #-^^r(160H 27fl^ # 7 ] ^B^^C 140)1" ^ ^-A] 6|) 

3^1 l^MB^Kl^- A] ^ ^ oirf. 

£ 4a vfl^l £ 4d^ £ 3^1 Tj-fj-^l ^V* *§^*rfe U-^-i: M-Bfifl 

£ 4a* % 1 -S^ > «KE*ll 71^(100) ^Hl *Hr7fl2] TllolH^MiiiAl tg^jz. 
^"71 TflolB^l- A>oi^ tiv^^j 71^(100)^1 ^^/H.eflo] ^^(PliAl)S.^- tg^tf 

. <^^(nl £ Al)4 WlH5^0l(Pl£Al)^- <§>^tj-. 4>7l TllolB^i^l- £ # 

71 ^^/^efl«l <3^*# ^l^Rr ^71 tiVi^l 71^(100)^1 #ofl f^£«Kll(»* 

^tr^r. A o v 7l #71^^^(110)^8: PECVD(Plasma-enhanced chemical vapor deposition), 
LPCVD(Low-pressure chemical vapor deposition), ALD( Atomic layer deposition), 3*. S0G(Spin 
on glass)* 5Lf-S>^ nfoll^ ^d^Sl^ ^o)5. H>}^°] °l-g-sr>^, HSQ(Hydrogen 

Si lsesquioxane) , BPSG(Boron Phosphorus Silicate Glss), HDP(High density plasma) ^sj-^, 
PETE0S(plasma enhanced tetraethyl orthosi 1 icate) , USG(Undoped Silicate Glass), 
PSG(Phosphorus Silicate Glss), PE-SiH 4 ^ A1 2 0 3 * 3EtJ-*>fe ^#°1M ^s)^ ^q. 
$\ ^ $X^. ^7} #7>^«g^(110) ^Hl J±Jl^^(120)-i- ^^tbcf. ^-71 j£ 

^^^(120)^: CVD^-S] a o V^^- o)tt<$ ElEl-^A>^-^(Ti02)^-S. *g^€ ^ #4. 
£ 4b* <#7) ^.^^^(120) g ^"71 #7i^<gnV( 110 ) o. 
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sflEl^sH #7l tilS^il 71^(100)^ S.efl<y ^^(^liEA])^ ^hm#(125)# 
Em-^-AVsf-DT-o.^. #71 ^^^-^-(120)^: CHF 3) ^ CF 4 ^ QSr 

^Tfl 7>^Sf Cl 2 ^ ^ 7>r^ ^ 7>i» ^ -g-*H ^€ ^ , #7l #?_V^ 

£sKllO)£- CHF 3 * CF 4 2f ^ ^^ti^] 7}if ol-g-^H ^€ ^ Sicf. 

£ 4c# ^2:^, #71 ^*(125)°1 *g#^ #71 l&Hafl 7l^-(100)^l ^^#^1 JE^ 
^(129)* #71 -^*(125)# *H£t}. # 7 1 H*l*Kl29)£- ^3 

£ *£#°1 S^siTlM- 5=^sq*l ^ #el#e|^2Mr S^-sHr nf-^H 3^51 <5> 

£ 4d-& ^S*}^, #7l £^^(129)°fl cfl*fl CMPCChemical mechanical polishing)^ 

71 £^SV(129)^-S Ol^^^- n)]^SEH(130)# ^#^. #71 Dfl #3.^(130)01 # 7 ] 
«V£^1 71^(100)^1 ^^#ofl *>^-^^(Pl£Al)^- JflE^SH #71 nfl#^^(130) 

4 #71 ^^^(120)^: *h^-^^-(140)# ^ #71 SH*-^ 

(140)£ ^^l^-(Ru), °lB]#(Ir), #2flEl^-(Pt), sL#(Rh), -£.^-(0s), ^#(Pd), -Mt3"# 
Sj-#(Ru0x), °lsl##2}-l-(Ir0x), ^ #2flE]^5)-^(Pt0x), S##2}-#(Rh0x) , 
^##51-1- (0s0x), g ^5l-##^#(Pd0x)* ^l^Hr m-oflAi ^i«£l^ *\o]5L # 

^sl Hi^r <§#^ ^ ^cf. #71 *d^£- #7i jhjl^ 3-^(120) #*fl 

^1 *2fl^f £°l W «#(£ 1 ^ 22] E) &oj *v ^^-sjcf 

I^S, £ 3^ #71 §>^-^^(140) * #71 ^^^-(140)^1 Sol*l 

<&JL E#£ ^.31^^(120)* #-^-^^1^(150)* #7l #-^-^^1^(150)^- 
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PZT[Pb(Zr,Ti)0 3 ], PbTi0 3 , SrTi0 3 , BaTi0 3 , PbLaTi0 3> (Pb,La)(Zr ,Ti )0 3 , BST[(Ba,Sr)TiQ 3 ] , 
Ba 4 Ti 3 0i 2( SrBi 2 Ta 2 0 9 ^ Bi 4 Ti 3 0 12 ^ ^l^Rr ^f-^H ^^ir #^5L ^€ *r & 

^-7] ^^x-HnT-( 15 o)^. (Sputtering), S}-^-7l^a}-( Chemical Va por 

Deposition), #-^(Sol-gel ) , €^ v ^-^ v ( Atomic layer deposition)^- 3L^f^ ^-f-^H 

SI- ^^(anealing) ^Str^r. A oM 7j-^;^ni- (150) o] #7l f^g^ 

(110)^1- s r 0 lS#^.=-^-°l ^£)*1 ^efl^r £]tr Ji 

ol = (£ l£) V)7> ^S}*) $H=tf. 

<39> ^-71 7J-O.^^nl- (1 5 0 ) ^ ^- «-^^nV ( n ] £A | ^&t}jL SflE^sM #7) *Hf*i^r 

(140)2)- A o v 7l 7j-«-^^^-(i50)^- Qj-SjL ^^^-(160)^- ^^*rr4. ^7} #Jf 

#^r(160)£r -MTi-(Ru), °le)#(Ir), #e))E^(Pt) , S.#(Rh), £_^§-(0s), ^erf-(Pd), ^ 
^5r#(Ru0x), °l£l#^s)-#(IrOx), ^ #5])E) ^HiHWCPtOx) , ^#<^l-(Rh0x) , 
sl-i-(OsOx), ^ ^er#^S)-l-(Pd0x)^: ^ ^f-^H ^^5)^ ^o]^ 

n| CC^ Cf^nVo.^ + Olcf. ^71 160)^: ^^fTfe £ 3^ ^ ^ 

271)^1 ^^^-(140)3)- ^-aH ^sjcf. ol^ J^ofl 1-elHH e)-ol# ^ 

<40> 51 5-£r 5L 3^ ^3HH <2] o. ^ QA$^ ^-fr^Jfl t^e) ^7}<>) 7 fl 

<41> £ 5* £ 3^ #3)^ ^-^Ti^^nVdyo)^. A>7l ^a,^^ 

^(170)^ ^-71 f^^M^K 110)4 #^*r y J-^A^ ^€ ^ $14. #7l 

#7i^^^ v (170)^ ^Ei^^H ^71 ^ VJ f^(160)-g- ^#^171^ ZL^-y.(175)# ^^tr^-. °) 
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°fl ^-7) ^*1^-(160)£- ^^^sj-oj ofj^-o. ^ ^.71 n^tL(l75)£] £Ssf°^ 4^ €■ 
71 ^^^-(160)^1 ^Sl 2 7fl^| ^"71 ^^-(140)4- Jg-X\o\] r£Z[o) 

zL^-y.(i75) *§>8*1 ^^*l ^ ^-i^- ^ ^cf. 

<42> 51 6^ 51 3^ ^3HH ^^-8r 3 ^^tl: 7j-fr3i*ll ^la&l 

M-e^t}. 

<43> £ 6 * #2^ f 51 3^ ^-Eflo!]^ ^^7i^<?l^(170)^ ^^7i^<S 

^-(170) ^Hl r^H^ H^o](i72)-§-# ^^Kr tifl^i ^ ^7l iE^ 5^(172)* 

^^#^^<a^-(174)-i- S^tf. ^-71 #^^#^^(174) ^ ^7l 
^^sv(170)# sflE^^H #7] ^^^(160)-8- Jt#Al7l^ H^«.(175)* ^^*>JL 

^-71 zi^-w.(175)l- **fl ^71 ^^^-(160)4 ^71^ ^*Rr #5))o]h eKl(180)* % 
^7l £^(172) ^ ^-71 #eflolH (180)£r ^-(Al), ^(Cu), ^ 

^l(W), ^m(Ru), °lsH-(Ir), *5fl^^(Pt), S#(Rh), 5l^#(0s), (Pd), S^H 

(Co), M^(Ni), ^Ef^-(Ti), ^#(Ta), H^^s^TiN) ^ ^#^5j-^-(TaN)* S^*> 
^ ^f-<*IH ^3tt 3<H51 *>u|^ ^€ ^ 544. 

<44> <^3aH1 2> 

<46> £ 7^ ( S^^( 125 ) ^^^"(140)4 nfl#^HH (1 25) Aj-o]^ tifl nj- 

5fl^(135)7|- 7fl^fl^cf. #7l wflsH^ ^(135)^ TiN, TiAIN, TiSi x , TiSiN, TaSiN, ^ 
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TaAIN* i^-*>^ ZLf-olH ^£)t7 ^°]S. 1-^^ K}-^°-g. ol^-^^l 

4. HAlSWfe. #5**1^ wflHl^^- ^^(135)3f ^7) ^#^(125) *}o]d]} o.*ifK0hmic 

layer) ^eHt^aH = (TiSi x )^°l 7lH€ ^ 5tl4. ^3 ^ #^^r 

^a]<^1 15] £ 34 ^ 

^-§-^(130)^ tij-^§>^ <*^>§- *>rf. SE^V #7l nfl^n!- ^^(135)^: #7] 

^•(140)3}- ^^-^o] . 

£ 8a T-fl^l 51 8d^ £ 7^ ^--R-^^l ^sel o.S ^ ^ ^Bfifl 

£ 8a« ^S*}^, £ 4c^ -tfBflolH ^ ^"(129 HI ^ CMPCChemical mechanical 

(125) °H1 £^^(129) °l-f.o^ji=. ufl-§-^g}(;£ 4d o] 130 )-§- ^tH}. <Hl *1 ^ 

^^-i- A o V 7l °fl-§-^CE 4d^ 130)^ Aj-tL-J. E^^o] ^Sa^r £<>1 #7l 

(125)^1 aVc^*.^ *fl ^#-^(130)* #7] ofl*l*J} ^"71 iL^^nV 

(120)-4 ^7} nfl#^(130)4^ ^d^l* °)^f>\a\ s£ 7 ] d1]s.3.hM( 130)0] #j=l 

7> e]^l^£]^- -g-o> # 7 ) ^.^^(120)^- 7^ ^o] e>^Cf. 

£ 8b« t5^, #71 ^i«#(125)^ *fl-*Hir ^"71 ^m^^ (130)^1 ^ 

^ #7] tiVS^l 71^(100)2] ^ #ofl WflS]^oT-( 1 34)^. ^f^o] # 7 1 *fl#^(130H ^ ^ 

^ ^71 -s^*(125)^ *1)£4. °H #7] Hfle)<Hsi-(134)^ ^&\% 

(Sputtering), 3^7l#^;2K Chemical Va por Deposition), #-€(Sol-gel ) , -^r^^H^ 
(Atomic layer deposition)^: il^f^ :3.-jfMH -^^5]^ ?>}^2] ™£*£ik 
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TiN, TiAIN, TiSi x , TiSiN, TaSiN, ^ TaAlN* SD-SJ-^- Hf-^H # 

5L 8cl- %^*>^ , ^"71 Hfl^<>l5V(134)ofl « ^ ^ #7l Ji 

Jl^^(120)* ic#Al 7}±= #7l ^^#(125)^1 #icH*-£"§- *H4"br aflsl^^- 

(135)* H^th}. 

£ 8dl- ^-71 tiflel^BV sfl^(i35) & Aj-7l a.s^^^(120) ^Hl sB^-^K 

D l£*D* ^#*V^ ^^^(140)* ^tM-. #7] ^^K*l51^)£- ^-7) 

Bfl^^DV 5flEl(135) ^ ^^aV5V(120) -*<HH ^Hfl<4 ^-o] 1-^ ^(5= 1 ^ £ 2^1 

E) £ ^^€4. 

^JLS. S. 72f a o > 7 ] =(140)°] #7] 71^(100) ^Hl 7 0 V.o^ 

*fl*Kl50)-§: ^-i^Ml #71 ^-n-^^l^(150)°l sllSy.^7>o]B ^JE.-^- o] 

^(anealing) ^l^*Vcf. o] rtfl Tj-^-^^l ^-(150)0] ^V 7 j #^}-^<^^-( 110 ) ^ ^- 7 ] 

»fl5]°1^-(135)4 ^*>^1 sj-o] 5 .^ S .5.A o Vol ^5}^ o^o^ ^efl^- £0} Jf^^Vofl o) 

^ i°l^(3E 1^1 V)7> *§^S\x] £E*t ^71 ^^nVQso)^ £ ^ 

°l-§-*Rr ^71 olf^ofl^ ^-7] WflS^° : |^-( 135)^1 &°-°5., ^7l = ^-§^1 ^ 

^ ^ 915= A o v 7l ofle|°|Bi-(135) tfl«-o} iHeflil- ^s^H #7] ^Hf ^=(140)^°! #i£^ 

(140)4 ^7) #$-^M(150)-§r ^ ^^(160)* ^W". #7] tfJf*- 

^(160)^ ^^*>711^ £ 5Sf go] 2^5: 27flS] ^^ = (140)4 ^^£]5L^- 
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°tt ^€ #^ 0 lB5>o]# ^ ^.^y (g r0 ove) *3*>*l* £<y ^ & 

< 56 > £ 9fe £ ^-EfloflA-i ^ ^Mr^^i- ^1*S§H 3^3- 7 <Kf-^*ll *fl-SL^ ^>^1 7H 

<57> £ 91- fe^, £ 7^1 ^-EfloflA^ ^#^<a^(170)-§- tf^ff^^ 

^(170)£- #7l #^^^-(110)31- -g-^tV y o^^5. ^ Sic)-. #7l 

#^^^^(170)# sfltH^H A oM ^^^-(160)^- 2n#Al7j^ 175)1- o) 

*fi #7l ^^^-(160)^: ^z^^o] ^-cf. a o v 7 ] zi^-ti.(l75)^l £i4^t n}e)- ^ 

SlHMl 5L^3 3#S r Jl sfl^*}-^ £ 52). ^-o] #EflolBel-<y(180)# # 

7l ^^^(160)01 *H-£ 27fl^ #7l ^^^-(140)4 -^Ajofl ^^^o.^. ^ Aj-7i 

ZL^-ti(175) ^^a] ^«.*V ^ nf^l^- a-M.^ ^ fli}. 

<58> £ 10^ £ 7 ^ Aj-EfloflA-l Cfs d ^ <5H 7J-B-^^1 uflS.iL) 

M-Bfua^. 

<59> £ 10^- ^£ r ^ > £ 70} Aj-Eflofl^ ^#^:^<a^-(170)^- 3#tb4. A o V 7l tf^-f^^ 

^BV(170) ^Hl 2^1(172)^ ^*Hr wfl^j ^1*1*1 ^ A o v 7l iB^ aj-'acm) 

# Sfe #^^#^0^(174)* ^7} ^^#^^^^-(174) ^ ^7} #Jf# 

^^^ v (170)# ^HlS sflB^^fo^ Aj- 7 i ^^^-(160)^: ^#a]71^ Zl^tL( 175)1- ^*}JL 
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#7l ZL-^w (175)1- ^"71 ^^(160)4 ^7]^ o.s 3^r*Hr l^MH Bj-*](180)-§- 

f^^^H £4^0.3. SflE^^c^ #Eflo] ^igofl Sfllf <r 5Utf. 

B oMt <r ^^^1^- tiflsH^l S^JEIS. uflsl^^- Ml-^ iBEfli 

-R-^^l "112-3 ^ ojtf. 3^5: 27fl5l <5>^^ 

^^1^1 «3HH SKI <8^# W ZL^ti ^^Al ^-g-tb ^Pf*}^; S^iL^ 
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[^^o> 1] 

AV 7 1 -#71 H>£.^1 7l*^ ^7l^O.S ^<sRr ufls. ^.Efl; 

#7l sp^-^- ^ #7] #-fHi*n*h ^ 

fie] i^. 

2] 

*H 1 *<H1 

a el ih7>. 

3] 

*« 1 %H1 9lo]*\, 

# 7 j SEM-g. oj-oflAi ^"71 nfl-i"^^ ^ 7 | ^- A}o]o\) 7 fl^Sl^- uHelol^-^^^. ^ 

^p-Hl^ 34. ^8 0.3. ^ ^-n-^i^l ^1S-&| ^7>. 
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[^t 1 * 4] 

*ll 3 %H1 5A°H, 

#71 «1|bH^ sfl^ TiN, TiAIN, TiSi x , TiSiN, TaSiN, £ TaAIN* 5L^Rr ZL&*\}*\ 
^o]s_ §>i4^ l-^S. ol^o^^l^ e>ir *fl£-^ i*V. 

[$^* 5] 

*fl 1 %H1 

A o v 7] 7j-4f^5fl^ PZT[Pb(Zr,Ti)0 3 ], PbTi0 3 , SrTi0 3 , BaTi0 3 , PbLaTi0 3 , 
(Pb,La)(Zr,Ti)0 3 , BST[(Ba,Sr)Ti0 3 ] , Ba 4 Ti 3 0i 2 , SrBi 2 Ta 2 09 ^ Bi 4 Ti 3 0i 2 * T^Kr ZLf-alH 

6] 

^ 1 &°H, 

^7} ^ #7l ^MIwCRu), ol^^-(ir), l-efl^^-(Pt), 3.#(Rh), 

ii-g-(Os), €^(Pd), ^-^^^-l-(RuOx), ^sll-^l-drOx), £ #2fl^^>^(Pt0x) , 
Sf-^l-CRhOx), -S-^^l-COsOx), ^ ^#^l:(Pd0x)-i: ^ y l*Kr *\ #^3*r 

3<H£ ^>M-^1 ol =-^^1^ ^ s^jo S t}^ #-frSl3fl i4. 

7] 
*)1 1 

^ejs^- i^-*}^ ZL-f-^H ^Slfe *\°]5L is}^ ol^^l^ IBr^SLS- *}±r 

4i7>. 
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8] 

1 iE^r 2 *<H 9X°]*], 

8 *oHl Sl^i, 
10] 

9 %H1 ^<H^1, 

11] 

4 9 *oHl 9X°1*], 

a 0 v 7 ) ^eflo]B e^J£- °i^-o^]^ 53 -S- ^ 112] 



33-21 



4 

1020030045784 W% °^\- 2003/10/16 

12] 

t}if#=L ^ ^-71 iLI^^-sj-t ^-fr^tq-g. *§>8*Hr #31; * 

A oM 4V7I f^s^s ^*Rr #7fl» ^ 

13] 

*ll 12 *<H) 

A o V 7l H^^^r ^J-i- *>fe nfl 2.^ ^ 

14] 

12 *M 9X°]^, 

^ #31; ^ 
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#7i je*i^hi « ^a-a- >*h*h # 7 i ^^^-^-a- i^l^ 

^i* <*H #7l £^^-o.S °l-f-<H*lfe- *ti-§-^* ^*Kf #3l» ^«l*Rr ^-i- s-^JL 
3. t}^ *\}5.€\ ^7}£] 

15] 

*n 12 %hi sa«H-H . 

^7l nflS.SBflo^ #J=L # ^4^1 ^711; 

71 ^* #71 Bl^l^^ nflS-Sin #ofl Hfle)ol^3fl^ ^-TflS ^ ^«l<!rRz ^ 

16] 

all 15 iMl 5a<>H, 

#7] wfl3l<H^ TiN, TiAIN, TiSi x , TiSiN, TaSiN, ^ TaAlN^- 5L^>Rr n-g-<>)M ^ 
sq^ *M-sl ^^sl^ ^ ^SLS. #-fr#*H *HS.e) ^7>^ ^ « c v^. 

17] 

^1 15 £M*1, 
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^•71 tiflel^^ ^ 3 ^(Sputtering), ^^7] ^^*K Chemical Vapor Deposition), #- 
^(Sol-gel), ^K^^^KAtomic layer deposition)* i^r^ ^H-E 

[^Ir 18] 

*)1 12 ^Hl &<>H, 

-8-71 ^^^^ PZT[Pb(Zr,Ti)0 3 ], PbTi0 3 , SrTi0 3 , BaTi0 3 , PbLaTi0 3 , 
(Pb,La)(Zr,Ti)0 3 , BST[(Ba,Sr)Ti0 3 ] , Ba 4 Ti 3 0i 2 , SrBi 2 Ta 2 0 9 ^ Bi 4 Ti 3 0i 2 * ^l^Rr ^.^-^fl^i 
^5)^ #^3. $^=l*r 53* ^ #-fr^l °fl£5] di7>^ 

19] 

12 * 0 H] ^M^-i, 

^■71 ^Hf^ * ^HL^^g, s Efl - (Ru)) ol ^ #(Ir)) #5flE] - (Pt)) ^ (Rh)) 

-2.^§-(0s), ^5r#(Pd), ^-tfl^3}-l-(Ru0x), °1 slf-^5rl-(Ir0x) , ^ #aflEl^r3-l-(Pt0x), 
Sl-^l-CRhOx), -2-^^51-1- (OsOx), ^ ^2r#^S|-#(Pd0x)* ^l^Kr 

sl-M-^ *8^s)*r 51* ^ #-fi-^l ^ 

1*3 ^ 20] 

*)1 12 U- *fl 15 SU^i, 

^71 W^^g: ^°]5L 27fl 51 ^-71 ^F^^-tsf -^Al^ -,^3 5^ i§^£)-, 3}^ m. 
21] 

20 *oHl &<H^, 
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#7l y^^n^A m± ^t^d^-Sr #31; £ 

22] 

^1 21 %H1 5U<>H, 

#7l #eflolH ^^*>7l ^ofl, 

#7l #^-^?i^^^ #*fl iB|2}°J|- ^*Rr #31; ^ 

#71 iS^^olA ^ #-¥-^##*l£^ *§#*Kr #31-1- ^ ^ti^l-51, 

#71 #eflo]H eKI^ #71 #^-^#7_>^ ^4 a o > 71 #^-#7i^^^ ^<5} 

^ #71 #Jf^4 ^7|^£ ^3-°^ <*Kr Tj-^-^^l ufl£sl ^X>21 ^ « 0 > 

23] 

^1 21 tg-ofl 

#71 ^#5)^ ^ ^SLS. #-fr#*ll i 

[%^%1 24] 

^1 22 $a<H*l, 

#71 #?>;§<3^, #71 #^-#^^^, ^ #71 #^-^#^>^^^ 
PECVDCPlasma-enhanced chemical vapor deposition), LPCVD(Low-pressure chemical vapor 
deposition), ALDCAtomic layer deposition), 5? SOGCSpin on glass)lr 5.?r*rfe- ZL#<^l^i ^ 
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^o]5L aj-^-i- oj-g-^c^ ^^5]^ ^ ^lo S ^ 3**11 nflS.^| 

[^Ir 25] 

*f| 12 5^1, 

^-fj-^nKg- ^ e}^ (Sputtering), ^^7l^-^£K Chemical Vapor Deposition), 
#-^(Sol-gel), ^ €^ v ^^-(Atomic layer deposition)^: i^r^ nfi^ ^^5]^ ^ 

26] 

12 %H1 

^el^ £#sHr ^f-<*IH ^3^r ^^5L *>M-^ ^^sl^ 3# s}^ # 

-fr3**fl nfla^ i^o^ ^ hj-^ 
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4b] 

125 125 
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IS. 8c] 



135 




[5L 8d] 




120- 
110- 



135 140 



135 140 



125- 



130 



100 
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